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SUMMARY : 
BSUM(9) 

**Ligands** which -y replace a portio, > of the adenovirus «*er protein 

include, but are no V ^ Lcrooha^es • Sialyl -Lewis -X antigen-containing 
to the mannose receptor of prophages, J 0 J £ f activated endothelial 
peptides, which bind to the ELAM-1 ^eptor or * receptor of 

Sells; -CD34- **li? a ^**; which binds to the CD40 

SS^^S-SS^-ri^-™^ ?inds to the LPA-1 (C D llb/CD18) 
receptor of lymphocytes, or to. . • 

CLAIMS : 
CLMS(23) 

23. The adenovirus of claim 1 wherein said -ligand" is a »CM4« 

** ligand** - 
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DETDESC : 



DETD ( 75 ) 

Function . . . make initial contacts with endothelial lining under 
flow conditions (Butcher et al . , Cell 67:1033-1036 (1991)). Notably, 
other endothelial molecules (GlyCAM-1, **CD34**) involved in this step 
are mucin-like glycoproteins with abundant sialic acid decorations (Lasky 
et al., Cell 69:927-938 (1992), Baumhueter et . . . Science 262:436-438 
(1993)). Hence, the biochemical structure and function of VAP-1 strongly 
suggests that it presents an alternative endothelial cell **ligand** for 
initial lymphocyte binding, thus increasing the possibilities for 
regulating the diversity and specificity of lymphocyte -endothelial cell 
interaction . 
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SUMMARY: 

BSUM(13) 

Presently, the best characterized **ligands** are the HEV-associated 
**ligands** for L-selectin, known as GlyCAM-1 (previously termed Sgp50) 
and Sgp90 (Imai, Y. , Singer, M. S., Fennie, C, Lasky, L. A., and Rosen, 
S. D., J. Cell Biol., 113:1213-1221 (1991)). These endothelial-associated 
**ligands** are mucin-like glycoproteins with sulfated, sialylated and 
fucosylated 0- linked oligosaccharide chains and were originally detected 
by precipitation of lymph node extracts, metabolically labeled with 
.sup. 35 SO. sub. 4, with a soluble L-selectin/immunoglobulin chimera. Other 
lower affinity **ligands** may exist that fail to be precipitated by the 
chimera but nonetheless participate in functionally significant 
interactions in the context. . . a novel mucin-like glycoprotein, and 
more recently Sgp90 has also been shown to be an HIV-specific glycoform 
of the mucin **CD34**, Baumhueter, S., Singer, M. S., Henzel, W., 
Hemmerich, S., Renz, M., Rosen, S. D. and Lasky, L. A., Science, 
262:436-438. . . D. D., Singer, M. S., and Yednock, T. A., J. 
Immunol., 142:1895-1902 (1989)). However, exhaustive desialylation does 
not completely abrogate-the **ligand** activity of GlyCAM-1, suggesting 
that a sialic acid- independent mode of recognition also exists (Imai, Y., 
Lasky, L. A., and Rosen, S. D. Glycobiology , 4:373-381). The sialic acid 
which forms part of the **ligand** binding site of GlyCAM-1 appears to be 
in an . alpha . 2 . fwdarw. 3 linkage, since the linkage-specific sialidase 
from Newcastle disease virus partially inactivates GlyCAM-1 as a 
**ligand**. Furthermore, both in competitive inhibition studies and 
direct binding studies, sLe.sup.x -type oligosaccharides manifest 
**ligand** activity for L-selectin whereas the Lewis X-type structures 
with . alpha . 2 . fwdarw. 6 linked NeuSAc are inactive (Foxall, C, Watson, S. 
R., Dowbenko, . . . inactive as a competitor of L-selectin binding. 
Moreover, fucose has been shown to be a critical determinant for the 
neutrophil **ligands** for P- and E-selectin (Larsen, G. R., Sako, D. , 
Ahern, T. J., Shaffer, M., Erban, J., Sajer, S. A., Gibson,. . . in 
light of the sequence similarity among the lectin domains of the 
selectins is likely to be important for L-selectin **ligands** as well. 

DETDESC : 



DETD ( 7 ) 



-Full length naturally occurring **ligands** which bind to L-selectins 
are molecules (e.g. GlyCAM-1) far too large to be useful as 
pharmaceutically active drugs. However, it is possible to subject such 
naturally occurring **ligands** to digestion and obtain pieces which can 
be tested in assays for their ability to bind to selectins. Although a. 

. moieties thereon will bind to selectins some bind with greater 
affinity than others. We previously carried out dissection of such 
**ligands** followed by binding affinity assays to determine 
carbohydrates which have high binding affinity to selectins. We further 
determined that the ability of the **ligands** to bind to selectins 
increase substantially when the **ligands** included a sulfate moiety. We 
have now found particular sulfated **ligands** which have particularly 
high binding affinity to selectins and in particular L-selectins. We have 
determined the exact sulfate modifications of GlyCAM-1 and Sgp90/**CD34** 
by direct biochemical analysis. Further, we have now subjected the 
sulfated **ligands** with the highest binding affinity to defined plant 
and animal lectins which have the ability to bind selectively to certain. 
. . Thus, the biological specificity of these lectins has been utilized 
m order to specifically determine the structure of sulfated carbohydrate 
**ligands** with particularly high binding affinity to L-selectins. In 
particular, we have determined the positions of sulfation which are 
important to. 

DETDESC : 

DETD (28) 

The above explanation of the in vivo function of **ligands** was 
established prior to the present invention. However, knowledge of such is 
useful in understanding of aspects of the present. . . made with 
reference to FIGS. 1 and 2 demonstrate the usefulness of the present 
invention. After our invention regarding sulfated **ligands** for 
selectins we found that other sulfated **ligands** have been investigated 
by others. For example, prior to the discovery that HEV **ligands** are, 
in fact, sulfated, the potential importance of sulfation for their 
function was suspected based on the potent **ligand** activity of a 
number of other sulfated carbohydrates (e.g., fucoidin, sea urchin egg 
jelly fucan, and sulfatide) for L-selectin (Stoolman, . . . in the 
activity of these various carbohydrates caused us to focus our attention 
on the contribution of sulfation to GlyCAM-1 **ligand** activity. We have 
demonstrated (using chlorate as a metabolic inhibitor of sulfation) that 
sulfation of GlyCAM-1 (independent of its overall sialylation and 
fucosylation) is necessary for **ligand** activity (Imai, Y. , Lasky, L. 
A., and Rosen, S. D., Nature, 361:555-557 (1993)). The sulfation 
requirement also holds for Sgp90/**CD34** . There are other examples of 
biologically significant recognition determinants that are defined by 
sulfate modifications of carbohydrates (Glabe, C. G.,. 

DETDESC : 
DETD (32) 

Sgp50 .. . . mucin-like glycoprotein with extensive O-linked 
carbohydrate chains. Sgp50 has been given the designation GlyCAM-1. Sgp90 
is a HEV-specific glyco-form of **CD34**. Sialic acid on both Sgp50 and 
Sgp90 is required for their interaction with L-selectin. Several 
fortuitous carbohydrate -based inhibitors of L-selectin. . . for 
binding activity (Imai et al . , Nature, 361:555-557 (1993)). Examples 



.exist where sulfate modifications of carbohydrate chains are essential 
for **ligand** activity (Lerouge et al . , Nature, 344:781 (1990); Fiete et 
al. , Cell, 67:1103) . 
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SUMMARY: 

BSUM(7) 

Besides the family of oligosaccharides that are reactive with lectin 
binding sites on selectins, additional **ligands** are also known These 
include sulfated glycolipids (such as sulfatides and seminolipids) (Y 
Suzuki, et al., Biochem. Biophys . Res. Comm.. . . j. Cell. Biol. 104, 
713 (1987) ) , a sulf oglucuronyl glucosphingolipid (Needham and Schnaar, 
Proc. Nat'l. Acad. Sci. USA, 90, 1355 (1993)), **CD34** sialomucin (S 
Baumhueter et al . , Science 262, 436 (1993)), and sulfated 
oligosaccharides (such as sialyl Lewis. sup. x and sialyl Lewis. sup a) 
(C-T. ... ^ 

US PAT NO: 5,378,624 [IMAGE AVAILABLE] LI: 5 of 6 

SUMMARY : 

BSUM(15) 

As noted above, the present invention provides methods for the removal 
of **ligands** from particle surfaces. Many particles may be utilized 
within the context of the present invention, including among others, 
viruses, bacteria,. . . subsets, such as IL-2R.sup.+, CD19.sup.+i and 
transferrin receptor (TrR).sup.+ cells. Hematopoietic' stem cells include 
cells with differentiation markers such as **CD34**. 

US PAT NO: 5,252,479 [IMAGE AVAILABLE] LI : 6 of 6 

DETDESC : 

DETD (46) . | 

Approximately 1 . times . 10 . sup . 3 **CD34** . sup . + DR. sup.- cells isolated 
from two different donors were either mock-infected, or infected at 
varying moi with vTK-Neo or vB19-Neo virions . . . .in the presence of 
the cytokines interleukin-3 (1 ng/ml) , granulocyte -macrophage colony 
stimulating factor (1 ng/ml), and a factor for c-kit **ligand** termed 
mast cell growth factor (50 ng/ml) . G418 was added at a final 
concentration of 250 .mu.g/ml. The total number. 



=> 



288.3, 288.5, 379 [IMAGE AVAILABLE] 

7. 5,304, 640, A.or. 19, 1994, DNA sequence encoding a selectin ligand; 
Laurence A. Lasky, et al . , 536/23.5; 435/69.1, 172.3, 320.1, 369 [IMAGE 
AVAILABLE ] 

8. 5,206,345, Apr. 27, 1993, IL-4 and TNF induce mAb 6G10-recognized 
expression on bone marrow stromal cells; Boris Masinovsky, et al . , 
530/388.7; 435/7.21; 436/548 [IMAGE AVAILABLE] 

=> d 17 1-8 kwic 
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SUMMARY: 

BSUM(27) 

Our . . . sulf ate-labeled proteins with sialidase or by inclusion of 
the carbohydrate polymer fucoidin in the reaction. Finally, a monoclonal 
antibody, termed MECA-79, which selectively reacts with so-called 
"vascular addressins" of pin HEV and blocks adhesivity for 
lymphocytes [Streeter et al . , J. Cell Biol. 107, 1853 (1988)], 
precipitated both components.. 

DETDESC: 

DETD (207) 

The relationship between the mucin-like endothelial ligand described 
here and the previously reported group of proteins defined by the 
monoclonal antibody MECA 79 (the pin "addressins" Streeter et 
al., Nature (Lond. ) 331:41, J. Cell Biol. 107, 1853 [1988], Berg et al., 
Immunol. Rev. 108.: 5 [1991]) remains to be defined. Imai et al . (1991), 
Supra previously demonstrated that the ligand described here is 
recognized by the MECA 79 antibody (an antibody that binds an 
unknown carbohydrate determinant), but Streeter et al . (1988b), Supra and 
Berg et al . (1991) , . 
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DETDESC: 

DETD (31) 

Comparison . . . molecule described so far that is involved in 
lymphocyte binding in man and is not expressed on HUVEC is the 
MECA-79-def ined antigen (Berg, E. L., et al . , J. Cell Biol. 
114:343 (1991)). However, it is a tissue-specific addressing of 
peripheral lymph nodes. Moreover, VAP-1 is not co-expressed in all 
MECA-79-positive venules, and mAb 1B2 does not recognize purified 
MECA-79 antigen. 
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DETDESC: 

DETD (5) 

The peripheral lymph node addressin (PNAd) comprises a number of 
glycoproteins, including prominent species of about 50-60 kDa and other 
species of about 90-100 kDa. The addressin is found in peripheral 
lymph nodes, tonsils, some sites of extralymphoid chronic inflammation 
and some mucosal lymphoid tissues. The antibody MECA-79 binds to 



f V. 



the PNAd. (Streeter et al . (1988) J. Cell. Biol. 107:1853-1862). The 
addressin appears to be a glycoprotein, but may also comprise other 
glycoconjugates where MECA-79 may bind to the carbohydrate 
portion of the molecule. 

DETDESC : 

DETD (88) 

PNad (the MECA-79 antigen) , and control membrane glycoproteins 
LECAM-1 and H-GAM (the Hermes antigen or CD44, Jalkanen et al . , (1986) 
Eur. J. Immunol.. . . (anti-H-CAM or CD44) (Jalkanen et al . , (1986) 
supra) or DREG-56 { anti-LECAM-1 ) Kishimoto et al . , PNAS, USA 87:2244-2248 
(1990) and then MECA-79 coupled to Sepharose 4B (Pharmacia) . The 
column wash and elution conditions with . beta . -octylgluco-side-containing 
wash buffer were as previously described for the isolation and functional 
reconstitution of the mucosal addressin (Nakache et al . , (1988) 
supra). To assess the purity, an aliquot of each of the column eluates . 
was iodinated by. . . was alkaline phosphatase-conjugated rabbit 
anti-rat IgG (H+L) from Tago (Burlingame, Calif.). Preliminary studies 
with Western analysis confirmed that all detectable MECA-79- 
reactive species in tissue lystates were bound by wheat germ 
agglutininin . 

DETDESC: 

DETD(109) 

The . ... role for neuraminidase-sensitive sialic acid residues. A 
number of glycoprotein species of distinct molecular weights bear the 
PNAd defining mAb MECA-79 epitope; the predominant indicated 
species is about 105 kD in silver stained or iodinated preparations. In 
the mouse, MECA-79 recognizes a similar pattern of species by 
Western blot, predominant species gp90 and gpllS, a minor 65 kD species 
and. . . by mouse lymph node fragment incubation) and serves as a 
ligand for LECAM-1. The results support the conclusion that the 
MECA-79 and LECAM-1 binding ability, and, by analogy, other pairs 
of homing receptors and addressins, may be determined by unique PLN 
post-capillary venule specific glycosyltransf erases or other 
posttranslational modification that can attach to more than one 
post-capillary venule surface acceptor molecule binding site for LECAM-1 
and mAb MECA-79. 

CLAIMS : 

CLMS (1) 

What . . . claimed is: 

1. A method of modulating leukocyte extravasation by inhibiting the 
binding of leukocytes to the peripheral lymph node addressin (PNAd) 
on endothelial cells comprising administration in a pharmaceutically 
acceptable vehicle of a monoclonal antibody selected from the group 
consisting of MECA-79, and a monoclonal antibody which binds to 

the same antigen as MECA-79. 

CLAIMS : 
CLMS ( 2 ) 

2. A method of modulating leukocyte extravasation by inhibiting the 
binding of leukocytes to the peripheral lymph node addressin (PNAd) 
on endothelial cells comprising administration in a pharmaceutically 
acceptable vehicle of a monoclonal antibody fragment of an antibody 
selected from the group consisting of MECA-79, and a monoclonal 



antibody which binds to the same antigen as MECA-79. 
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DRAWING DESC: 

DRWD(50) 

Comparison . . . molecule described so far that is involved in 
lymphocyte binding in man and is not expressed on HUVEC is the 
MECA-79-defined antigen (Berg, E. L., et al . , J. Cell Biol. 
114:343 (1991)). However, it is a tissue-specific addressing of 
peripheral lymph nodes. Moreover, VAP-1 is not co-expressed in all 
MECA-79-positive venules, and mAb 1B2 does not recognize purified 
MECA-79 antigen. 
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SUMMARY : 

BSUM(27) 

Our . . . sulf ate-labeled proteins with sialidase or by inclusion of 
the carbohydrate polymer fucoidin in the reaction. Finally, a monoclonal 
antibody, termed MECA-79, which selectively reacts with so-called 
"vascular addressins" of pin HEV and blocks adhesivity for 
lymphocytes [Streeter et al . , J. Cell. Biol. 107, 1853 (1988)], 
precipitated both components.. 

DETDESC: 

DETD(206) 

The relationship between the mucin-like endothelial ligand described 
here and the previously reported group of proteins defined by the 
monoclonal antibody MECA 79 (the pin "addressins" Streeter et 
al., Nature (Lond. ) 331:41, J. Cell Biol. 107, 1853 [1988], Berg et al . , 
Immunol. Rev. 108:5 [1991]) remains to be defined. Imai et al . (1991), 
Supra previously demonstrated that the ligand described here is 
recognized by the MECA 79 antibody (an antibody that binds an 
unknown carbohydrate determinant), but Streeter et al . (1988b), Supra and 
Berg et al. (1991) 
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DETDESC: 

DETD (22 ) 

ROLLING MEDIATORS FOR USE IN THE PRESENT 
INVENTION 

Cell Subset That Binding 
Rolling Mediator Partner Is Present On 



MECA-79 antigen (lymph node 

All leukocytes, in 
addressin) particular L, N, M 

E-selectin (ELAM-1) 

N, M, smTL 
P-selectin (GMP-140, CD62, 

N, M 

PAD GEM) 



DETDESC: 



DETD (24 ) 

The binding partner for MECA-79 antigen (lymph node 
addressin) (Berg et al . , 1991, J. Cell Biol. 114: 343) is the homing 
receptor selectin, also called LAM-1, LECAM-1, or L-selectin, . 

US PAT NO: 5,304,640 [IMAGE AVAILABLE] L7 : 7 of 8 

SUMMARY: 

BSUM(27) 

Our . . . sulfate-labeled proteins with sialidase or by inclusion of 
the carbohydrate polymer fucoidin in the reaction. Finally, a monoclonal 
antibody, termed MECA-79, which selectively reacts with so-called 
"vascular addressins" of pin HEV and blocks adhesivity for 
lymphocytes [Streeter et al . , J. Cell Biol. 107, 1853 (1988)], 
precipitated both components.. 

DETDESC: 

DETD(207) 

The relationship between the mucin-like endothelial ligand described 
here and the previously reported group of proteins defined by the 
monoclonal antibody MECA 79 (the pin "addressins" Streeter et 
al., Nature (Lond.) 331:41, J. Cell Biol. 107, 1853 [1988], Berg et al . , 
Immunol. Rev. 108:5 [1991]) remains to be defined. Imai et al . (1991), 
Supra previously demonstrated that the ligand described here is 
recognized by the MECA 79 antibody (an antibody that binds an 
unknown carbohydrate determinant), but Streeter et al . (1988b), Supra and 
Berg et al . (1991) 
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SUMMARY: 

BSUM(6) 

For . . . vivo have been shown to be induced by I FN-. gamma. (15) . 
Additional adhesive ligands of more limited tissue distribution, termed 
vascular addressins, MECA-79 and MECA- 3 67, have been 

identified in lymph nodes and mucosal lymphoid tissues, respectively (31, 
32) . Whether these ligands can be. 

DETDESC: 

DETD (62) 

For . . . used: anti-ICAM (RR1/1, a gift from R. Rothlein) , anti-LFA- 

1 (60.3, a gift from P. Beatty) , anti-CD44 (Hutch-1) , anti-lymph node 

addressin (MECA-79, a gift of P. Streeter and E. Butcher), 

anti-class II MHC (HBlOa, a gift of E. Clark), anti-factor VIII 
(Calbiochem) , . 

=> d 17 1-9 date 
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14316024 BIOSIS Number: 01316024 

Culture and characterization of sinusoidal endothelial cells isolated 
from human liver 

Daneker G W; Lund S A; Caughman S W; Swerlick R A; Fischer A H; Staley C 
A; Ades E W 

Surgery Res., 5105 WMB, Emory Univ. Sch. Med., 1639 Pierce Drive, 
Atlanta, GA 30322, USA 

In Vitro Cellular & Developmental Biology Animal 34 (5). 1998. 370-377. 
Full Journal Title: In Vitro Cellular & Developmental Biology Animal 
ISSN: 1071-2690 
Language : ENGLISH 

Print Number: Biological Abstracts Vol. 105 Iss. 015 Ref. 212301 
Although most vascular models use large vessel endothelial cells from 
human umbilical veins, there is marked heterogeneity among endothelial 
cells from different vascular beds and organs. More accurate modeling of 
endothelial involvement in liver diseases, including metastasis, may result 
from the use of human hepatic sinusoidal endothelial cells. Liver resection 
specimens were sectioned, then treated with a 1.2 U/ml dispase 
solution. The tissue slurry was mechanically disaggregated and separated by 
centrif ugation on a Percoll density gradient. Cells were then cultured in 
an endothelial-specif ic media with growth factors. These techniques 
resulted in a homogeneous monolayer consistent with endothelial cells by 
light microscopy. An endothelial origin was further confirmed by the 
expression of Factor VIII, binding of Ulex lectin, and uptake of acetylated 
low density lipoprotein. Electron microscopy showed transcellular 
fenestrations consistent with a sinusoidal origin. These human hepatic 
sinusoidal endothelial cells were then studied for expression of the 
adhesion molecules CD31/PECAM, CD34, E-selectin, ICAM-1, L- 
selectin , LFA-3, P-selectin, and VCAM-1 plus the binding of wheat 
germ agglutinin lectin. The patterns of adhesion molecule expression and 
lectin binding by these cells are characteristic of hepatic sinusoidal 
endothelia. In this paper, we have described a method for isolation and 
culture of human cells with the morphologic and phenotypic characteristics 
of hepatic sinusoidal endothelia. 
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14255525 BIOSIS Number: 01255525 

Sulfation in high endothelial venules: 

human PAPS synthetase 

Girard J-P; Baekkevold E S; Amalric F 
Lab. Biol. Mol. Eucaryote du CNRS, 118 

France 

FASEB Journal 12 (7). 1998. 603-612. 
Full Journal Title: FASEB Journal 
ISSN: 0892-6638 



Cloning and expression of the 
route de Narbonne, 31062 Toulouse, 



Language: ENGLISH 

Print Number: Biological Abstracts Vol. 105 Iss. 012 Ref. 167873 
High endothelial venules (HEVs) are specialized postcapillary venules 
found in lymphoid organs and chronically inflamed tissues that support high 
levels of lymphocyte extravasation from the blood. Studies with chlorate, a 
metabolic inhibitor of sulfation, had previously revealed that production 
of PAPS (3 1 -phosphoadenosine-5 ' -phosphosulf ate ) , the high-energy donor of 
sulfate, is required for sulfation and high-affinity recognition of HEV 
sialomucins GlyCAM-1 and CD34 by the lymphocyte homing receptor 
L-selectin. Here, we report the molecular characterization of a 
novel 2.5 kb human cDNA from MECA-79+ HEV-derived endothelial cells that 
encodes the target of chlorate, PAPS synthetase, a multifunctional enzyme 
containing domains for both ATP sulfurylase and adenosine-5 1 -phosphosulf ate 
kinase. Functional expression of the isolated cDNA in Chinese hamster ovary 
cells results in high levels of PAPS synthesis, which is abolished by 
treatment of the transfected cells with chlorate. Northern blot 
analysis reveals a wide tissue distribution of PAPS synthetase mRNA in the 
human body, suggesting that human PAPS synthetase may be important for 
sulfation not only of HEV sialomucins, but also of many other molecules, 
including mucins such as the P-selectin ligand PSGL-1, proteoglycans, 
hormones, neurotransmitters, drugs, and xenobiotics. 
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Complexity and differential expression of carbohydrate epitopes 
associated with L-selectin recognition of high endothelial 
venules 

Berg E L; Mullowney A T; Andrew D P; Goldberg J E; Butcher E C 

Protein Design Lab. Inc., 2375 Garcia Ave., Mountain View, CA 94043, USA 

American Journal of Pathology 152 (2). 1998. 469-477. 

Full Journal Title: American Journal of Pathology 

ISSN: 0002-9440 

Language: ENGLISH 

Print Number: Biological Abstracts Vol. 105 Iss. 007 Ref. 095263 
Carbohydrate ligands for lymphocyte L-selectin are expressed 
on high endothelial venules (HEVs) in peripheral lymph nodes and sites of 
chronic inflammation and mediate the recruitment of lymphocytes from the 
blood into these tissues. In the mouse, these ligands, collectively termed 
the peripheral lymph node addressin (PNAd), have been shown to contain 
fucose, sialic acid, and sulfate and to include several HEV glycoproteins 
including GlyCAM-1, CD34 , and MAdCAM-1. Monoclonal antibody (MAb) 
MECA-79, which binds a sulf ate-dependent epitope, recognizes PNAd in both 
mouse and man. In humans, only CD34 has been identified among the 
glycoprotein species that react with MECA-79. Although P-selectin is highly 
expressed in tonsil HEVs, it was not found to react with MECA-79 or to 
support L-selectin -mediated lymphocyte rolling. To further 
characterize human PNAd, MAbs were developed against purified PNAd 
immunoisolated from human tonsil. MAbs JG-1, JG-5, JG-9, and JG-10, like 
MECA-79, bind HEVs in human tonsil and react similarly in Western blots, 
and JG-9 and JG-10 also block lymphocyte rolling on purified PNAd. In 
addition, by competitive ELISA on purified tonsil PNAd, all MAbs were found 
to react with overlapping epitopes. However, JG-1, JG-5, JG-9, and JG-10 do 
not recognize mouse PNAd, and unlike MECA-79, they recognize determinants 
that are sensitive to neuraminidase. Strikingly, the epitope recognized by 
JG-1, although abundant in tonsil and peripheral lymph node, is absent from 
appendix HEVs or HEVs in some samples of chronically inflamed skin, even 
though these HEVs are MECA-79 reactive. Moreover, although JG-5 and JG-9 
react well with tonsil, peripheral lymph node, and inflamed skin HEVs, they 
react only with occasional endothelial cells in appendix tissues. These 
findings point to significant diversity in the carbohydrate determinants 
expressed by HEVs and recognized by L-selectin and demonstrate 



their differential representation in different sites in vivo. These 
antibodies should be useful in probing the precise structure of human 
L-selectin ligands. 
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L-selectin expression on peripheral blood stem cells, a 
dynamic process? 

De Boer F; Drager A M; Van Der Wall E; Pinedo H M; Schuurhuis G J 
Dep. Hematol . , Univ. Hosp., Vrije Univ., Amsterdam, Netherlands 
Blood 90 (10 SUPPL. 1 PART 1). 1997. 212A. 

Full Journal Title: 39th Annual Meeting of the American Society of 
Hematology, San Diego, California, USA, December 5-9, 1997. Blood 
ISSN: 0006-4971 
Language: ENGLISH 

Print Number: Biological Abstracts/RRM Vol. 050 Iss. 002 Ref. 029650 
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Immunomagnetic selection of CD34+ peripheral blood stem cells for 
autografting in patients with breast cancer 

Hohaus S; Pfoersich M; Murea S; Abdallah A; Lin Y-S; Funk L; Voso M T; 
Kaul S; Schmid H; Wallwiener D; Haas R 

Dep. Intern. Med. V, Univ. Heidelberg, Hospitalstr. 3, 69115 Heidelberg, 
Germany 

British Journal of Haematology 97 (4). 1997. 881-888. 
Full Journal Title: British Journal of Haematology 
ISSN: 0007-1048 
Language: ENGLISH 

Print Number: Biological Abstracts Vol. 104 Iss. 005 Ref. 062554 
Contamination of transplants with tumour cells may contribute to relapse 
after peripheral blood stem cell transplantation (PBSCT) . We studied the 
feasibility of CD34 + cell selection from blood-derived autografts 
obtained following G-CSF-supported cytotoxic chemotherapy in a group of 2 5 
patients with breast cancer (10 with high-risk stage II/III and 15 with 
stage IV without bone or bone marrow involvement) . Using immunomagnetic 
beads (Isolex 300 SA, Baxter) CD34 + cells were enriched and released 
by chymopapain resulting in a median purity of 95% (range 82-99%) and a 
median recovery of 80% (range 27-132%) . The enrichment procedure did not 
change the proportion of CD34 + subsets coexpressing HLA-DR, CD3 8 and 
Thy-1, while L-selectin was removed from the cell surface 
following selection. Using a sensitive immunocytological technique with a 
cocktail of epithelial-specific antibodies (anti-cytokeratin 8, 18 and 19; 
HEA125; BM7 and BM8 ) , five leukaphereses products contained epithelial 
cells, whereas the selected CD34 + cell fraction was free of tumour 
cells. A neutrophil count of 0.5 times 10-9/1 and a platelet count of 20 
times 10-9/1 was reached after a median time of 14 and lOd following 40 
high-dose chemotherapy (HDC) cycles. Our results indicate that 
immunomagnetic selection of CD34 + cells yields highly purified 
autografts devoid of tumour cells whereas the engraftment ability of the 
progenitor and stem cells is fully retained. 
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13653949 BIOSIS Number: 99653949 

GM-CSF-mobilized peripheral blood CD34+ cells differ from 
steady-state bone marrow CD34+ cells in adhesion molecule expression 

Watanabe T; Dave B; Heimann D G; Lethaby E; Kessinger A; Talmadge J E 

Dep. Pathol. Microbiol., Univ. Nebr. Med. Center, 600 South 42nd St., 
Omaha, NE 68198-5660, USA 

Bone Marrow Transplantation 19 (12). 1997. 1175-1181. 

Full Journal Title: Bone Marrow Transplantation 

ISSN: 0268-3369 

Language: ENGLISH 

Print Number: Biological Abstracts Vol. 104 Iss. 005 Ref. 062348 
To determine the effect of growth factor mobilization on the expression 
of adhesion molecules, we compared CD34 + progenitor cell (PC) 
populations from steady-state bone marrow (BM) with granulocyte-macrophage 
colony-stimulating factor (GM-CSF) -mobilized apheresis products (peripheral 
blood stem cell (PSC) ) using flow cytometry. To increase the accuracy of 
this analysis, CD34+ cells were enriched (MiniMACS) before cytometric 
analysis. A significantly lower expression of very late antigen-4 (VLA-4), 
leukocyte function antigen-1 (LFA-1) and LFA-3 were observed on PSC 
compared to BM CD34 + cells. In addition, significantly lower mean 
fluorescence intensity {MFI ) of VLA-4, VLA-5, intercellular adhesion 
molecule-1 (ICAM-1) , and sialyl Lewis' were observed on PSC as compared to 
BM CD34+ cells. Significantly higher levels of L-selectin 

and CD44 expression were observed on PSC as compared to BM CD34 + 
cells based on frequency and MFI (P ltoreq 0.05). In addition, the duration 
of GM-CSF administration or number of prior aphereses had no effect 
on adhesion molecule expression. These data suggest that decreased 
expression of adhesion molecules including VLA-4, LFA-1, ICAM-1 and LFA-3 
play a role in PC mobilization. Based on these studies, we suggest that PC 
mobilization occurs as a stochastic process and is associated with the 
selection of CD34+ cells with low adhesion molecule expression. 
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Sulfation and sialylation requirements for a glycoform of CD34, a 
major endothelial ligand for L-selectin in porcine peripheral 
lymph nodes 

Shailubhai K; Streeter P R; Smith C E; Jacob G S 

Glycobiol. Unit, Dep. Immunol., G. D. Searle Co., A Subsidary Monsanto 
Co., 800 North Lindbergh Blvd., St. Louis, MO 63167, USA 
Glycobiology 7 (2). 1997. 305-314. 
Full Journal Title: Glycobiology 
ISSN: 0959-6658 
Language: ENGLISH 

Print Number: Biological Abstracts Vol. 103 Iss. 011 Ref. 151523 
Leukocyte recruitment from blood into peripheral lymph nodes is 
controlled in part by a specific interaction of lymphocyte-associated 
L-selectin with endothelial cell receptors known as peripheral 
addressins. In murine lymph nodes, two peripheral addressins have been 
identified, GlyCAM-1, a 50 kDa molecule that also appears as a secreted 
form in plasma, and CD34, a 90 kDa membrane-associated sialomucin. A 
predominant 105 kDa CD34 mucin-like protein has also been identified 
in human tonsil as peripheral addressin. We have identified a 120 kDa 
sialomucin as the predominant peripheral addressin in porcine lymph nodes. 
Validation of the 120 kDa porcine molecule as a peripheral addressin was 
based on its ability to bind MECA-79, a monoclonal antibody previously used 
to isolate peripheral addressins from mouse and human tissues, and to bind 
an L-selectin -Fc chimera (LS-Fc) . The binding with LS-Fc was 
abolished in the presence of fucoidin, a sulfated polysaccharide known to 
inhibit L-selectin -receptor interactions. To address the 
possibility that the 120 kDa ligand may contain common recognition 



determinants for MECA-79 and L-selectin, the requirements for 
sialylation and sulfation were compared. Whereas desialylation of 120 kDa 
ligand drastically reduced its binding to LS-Fc, this treatment 
appeared to enhance the binding of 120 kDa ligand to MECA-79. In contrast, 
the binding of both MECA-79 and LS-Fc to 120 kDa ligand was drastically 
reduced when de novo sulfation of this ligand was reduced by including 
chlorate, a metabolic inhibitor of sulfation, in the culture media. 
N-Terminal amino acid sequences of the porcine 120 kDa protein revealed 
homology with human CD34 . Taken together, these findings suggest that 
the porcine 120 kDa peripheral addressin is an L-selectin 
-binding glycoform of CD34 . 
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Transendothelial migration of CD34 + and mature hematopoietic cells: 
An in vitro study using a human bone marrow endothelial cell line 

Mohle R; Moore MAS; Nachman R L; Rafii S 

Lab. Dev. Hematopoiesis , Memorial Sloan-Kettering Cancer Cent., 1275 York 
Ave., Mailbox 101, New York, NY 10021, USA 
Blood 89 (1) . 1997. 72-80. 
Full Journal Title: Blood 
ISSN: 0006-4971 
Language: ENGLISH 

Print Number: Biological Abstracts Vol. 103 Iss. 004 Ref. 047803 
To study the role of bone marrow endothelial cells (BMEC) in the 
regulation of hematopoietic cell trafficking, we have designed an in vitro 
model of transendothelial migration of hematopoietic progenitor cells and 
their progeny. For these studies, we have taken advantage of a human 
BMEC-derived cell line (BMEC-1), which proliferates independent of growth 
factors, is contact inhibited, and expresses adhesion molecules similar to 
BMEC in vivo . BMEC-1 monolayers were grown to confluency on 3 mu-m 
microporous membrane inserts and placed in 6-well tissue culture plates. 
Granulocytecolony stimulating factor (G-CSF) -mobilized peripheral blood 
CD34 + cells were added to the BMEC-1 monolayer in the upper chamber 
of the 6-well plate. After 24 hours of coincubation, the majority of 
CD34 + cells remained nonadherent in the upper chamber, while 1.6 +- 
0.3% of the progenitor cells had transmigrated. Transmigrated CD34 

cells expressed a higher level of CD38 compared with nonmigrating 
CD34 + cells and may therefore represent predominantly committed 
progenitor cells. Accordingly, the total plating efficiency of the 
transmigrated CD34 + cells for lineage-committed progenitors was 
higher (14.0 +- 0.1 v 7.8% +- 1.5%). In particular, the plating efficiency 
of transmigrated cells for erythroid progenitors was 27-fold greater 
compared with nonmigrating cells (8.0% +- 0.8% v 0.3% +- 0.1%) and 5.5-fold 
compared with unprocessed CD34 + cells (2.2% +- 0.4%). While no 
difference in the expression of the beta-l-integrin very late activation 
antigen (VLA) -4 and beta-2-integrin lymphocyte function-associated antigen 
(LFA)-l was found, L-selectin expression on transmigrated 
CD34 + cells was lost, suggesting that shedding had occurred during 
migration. The number of transmigrated cells was reduced by blocking 
antibodies to LFA-1, while L-selectin and VLA-4 antibodies had 
no inhibitory effect. Continuous coculture of the remaining CD34 + 
cells in the upper chamber of the transwell inserts resulted in 
proliferation and differentiation into myeloid and megakaryocytic cells. 
While the majority of cells in the upper chamber comprised proliferating 
myeloid precursors such as promyelocytes and myelocytes, only mature 
monocytes and granulocytes were detected in the lower chamber. In 
conclusion, BMEC-1 cells support transmigration of hematopoietic 
progenitors and mature hematopoietic cells. Therefore, this model may be 
used to study mechanisms involved in mobilization and homing of CD34 + 
cells during peripheral blood progenitor cell transplantation and 



trafficking of mature hematopoietic cells. 
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P-selectin glycoprotein ligand 1 is a ligand for L-selectin 
on neutrophils, monocytes and CD34 + hematopoietic progenitor cells 

Spertini O; Cordey A-S; Monai N; Giuffre L; Schapira M 

Division of Hematology, Univ. Lausanne, 1011-CHUV Lausanne, Switzerland 
Journal of Cell Biology 135 (2). 1996. 523-531. 
Full Journal Title: Journal of Cell Biology 
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Selectins play a critical role in initiating leukocyte binding to 
vascular endothelium. In addition, in vitro experiments have shown that 
neutrophils use L-selectin to roll on adherent neutrophils, 
suggesting that they express a nonvascular L-selectin ligand. 
Using a L-selectin/ IgM heavy chain (mu) chimeric protein as an 
immunocytological probe, we show here that L-selectin can bind 
to neutrophils, monocytes, CD34+ hematopoietic progenitors, and HL-60 
and KG-1 myeloid cells. The interaction between L-selectin and 
leukocytes was protease sensitive and calcium dependent, and abolished by 
cell treatment with neuraminidase, chlorate, or O-sialoglycoprotein 
endopeptidase . .These results revealed common features between leukocyte 
L-selectin ligand' and the mucin-like P-selectin glycoprotein 
ligand 1 (PSGL-1), which mediates neutrophil rolling on P- and E-selectin. 
The possibility that PSGL-1 could be a ligand for L-selectin 

was further supported by the ability of P-selectin/mu chimera to inhibit 
L-selectin /mu binding to leukocytes and by the complete 
inhibition of both selectin interactions with myeloid cells treated 
with mocarhagin, a cobra venom metalloproteinase that cleaves the amino 
terminus of PSGL-1 at Tyr-51. Finally, the abrogation of L- and P-selectin 
binding to myeloid cells treated with a polyclonal antibody, raised 
against a peptide corresponding to the amino acid residues 42-56 of PSGL-1, 
indicated that L- and P-selectin interact with a domain located at the 
amino-terminal end of PSGL-1. The ability of the anti-PSGL-1 mAb PL-1 to 
inhibit L- and P-selectin binding to KG-1 cells further supported that 
possibility. Thus, apart from being involved in neutrophil rolling on P- 
and E-selectin, PSGL-1 also plays a critical role in mediating neutrophil 
attachment to adherent neutrophils. Interaction between L- 
selectin and PSGL-1 may be of major importance for increasing 
leukocyte recruitment at inflammatory sites. 
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Decreased L-selectin expression in CD34-positive cells 
from patients with chronic myelocytic leukaemia 

Kawaishi K; Kimura A; Katoh O; Sasaki A; Oguma N; Ihara A; Satow Y 

Dep. Haematol. Oncol., Res. Inst. Radiation Biol. Med., Hiroshima Univ., 
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British Journal of Haematology 93 (2). 1996. 367-374. 

Full Journal Title: British Journal of Haematology 
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Print Number: Biological Abstracts Vol. 102 Iss. 002 Ref. 023769 
Abnormal adhesive interaction between bone marrow stroma and progenitors, 
one of the causes of unregulated proliferation in chronic myelocytic 



leukaemia (CML) , may be caused by some alterations in adhesion molecules on 
CML progenitors. We investigated the expression of adhesion molecules 
(CD44, VIA- 5, VLA-4, LFA-1, .ICAM-1, L-selectin and c-kit) on 
bone marrow CD34 ++ cells from 16 CML patients by three-colour flow 
cytometry. The mean percentage of cells expressing L-selectin 

in the CD34++CD38+ apprx ++ fraction from untreated CML patients was 
significantly lower, and that in the CD34++CD38-f raction tended to be 
lower than that from normal controls. Among 11 CML patients treated 
with interf eron-alpha (IFN-alpha) , the mean percentage of the cells 
expressing L-selectin in the CD34++CD38- fraction from 

three patients with a low percentage of Ph-1(+) cells in bone marrow was 
significantly higher than that from five patients with a high percentage of 
Ph-1(+) cells. In addition. L-selectin expression rate was 
inversely correlated to the percentage of Ph-1(+) cells. There was no 
significant difference between the untreated patients and normal controls 
with regard to the expression rates of the other adhesion molecules in each 
CD34++ fraction except LFA-1. These data suggest that decreased 
L-selectin expression in CML CD34++ cells reflects one of 
the features of malignant CML progenitors. 
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Subsets of sialylated sulfated mucins of diverse origins are recognized 
by L-selectin. Lack of evidence for unique oligosaccharide 
sequences mediating binding 

Crottet P; Kim Y J; Varki A 

Glycobiology Program, UCSD Cancer Cent., Div. Cellular Molecular Med., 
Univ. Calif., San Diego, La Jolla, CA 92093, USA 
Glycobiology 6 (2). 1996. 191-208. 
Full Journal Title: Glycobiology 
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Previous studies have shown that the mucin-type polypeptides GlyCAM-1, 
CD34, and MAdCAM-1 can function as ligands for L-selectin 

only when they are synthesized by the specialized high-endothelial venules 
(HEV) of lymph nodes. Since sialylation, sulfation, and possibly 
fucosylation are required for generating recognition, we reasoned that 
other mucins known to have such components might also bind L- 
selectin . We show here that soluble mucins secreted by human colon 
carcinoma cells, as well as those derived from human bronchial mucus can 
bind to human L-selectin in a calcium-dependent manner. As with 
GlyCAM-1 synthesized by lymph node HEV, alpha-2-3 linked sialic acids and 
sulfation seem to play a critical role in generating this L- 
selectin binding. In each case, only a subset of the mucin molecules 
is recognized by L-selectin . Binding is not destroyed by 
boiling, suggesting that recognition may be based primarily upon 
carbohydrate structures. Despite this, O-linked oligosaccharide chains 
released from these ligands by beta-elimination do not show any detectable 
binding to L-selectin. Following protease treatment of 

the ligands, binding persists in a subset of the resulting fragments, 
indicating that specific recognition is determined by certain regions of 
the original mucins. However, O-linked oligosaccharides released from the 
subset of non-binding mucin fragments do not show very different size and 
charge profiles compared to those that do bind. Furthermore, studies with 
polylactosamine-degrading endoglycosidases suggest that the core structures 
involved in generating binding can vary among the different ligands. Taken 
together, these data indicate that a single unique oligosaccharide 
structure may not be responsible for high-affinity binding. Rather, diverse 
mucins with sialylated, sulfated, fucosylated lactosamine-type O-linked 
oligosaccharides can generate high-affinity L-selectin ligands, 



but only when they present these chains in unique spacing anci/or clustered 
combinations, presumably dictated by the polypeptide backbone. 
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CD34-def icient mice have reduced eosinophil accumulation after 
allergen exposure and show a novel crossreactive 90-kD protein 
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CD34 is expressed on the surface of hematopoietic stem/progentior 

cells, stromal cells, and on the surface of high-endothelial venules (HEV) . 

CD34 binds L-selectin, an adhesion molecule important for 

leukocyte rolling on venules and lymphocyte homing to peripheral lymph 
no-des (PLN) . We generated CD34-def icient mutant animals through the 
use of homologous recombination. Wild-type and mutant animals showed no 
differences in lymphocyte binding to PLN HEV, in leukocyte rolling on 
venules or homing to PLN, in neutrophil extravasation into peritoneum in 
response to inflammatory stimulus, nor in delayed type hypersensitivity. 
Anti-L-selectin monoclonal antibody (MEL-14) also inhibited 
these immune responses similarly in both CD34-def icient and wild-type 
mice. However, eosinophil accumulation in the lung after inhalation of a 
model allergen, ovalbumin, is several-fold lower in mutant mice. We found 
no abnormalities in hematopoiesis in adult mice and interactions between 
mutant progenitor cells and a stromal cell line in vitro were normal. No 
differences existed in the recovery of progenitor cells after 
5-f luorouracil treatment, nor in the mobilization of progenitor cells 
after granulocyte colony-stimulating factor treatment compared with 
wild-type animals. Surprisingly, although CD34 was not expressed in 
these mice, a portion of its 90-kD band crossreactive with MECA79 remained 
after Western blot. Thus, we have identified an additional molecule (s) that 
might be involved in leukocyte trafficking. These results indicate that 
CD34 plays an important role in eosinophil trafficking into the lung. 
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Adhesion molecules play a role in the migration of hematopoietic 
progenitor cells and regulation of hematopoiesis . To study whether the 
mobilization process is associated with changes in expression of adhesion 
molecules, the expression of CD31, CD44, L-selectin, sialyl 
Lewis-x, beta-1 integrins very late antigen 4 (VLA-4) and VLA-5, and beta-2 
integrins lymphocyte function-associated 1 and Mac-1 was measured on either 
bone marrow (BM) CD34+ cells or on peripheral blood CD34+ cells 
mobilized with a combination of granulocyte colony-stimulating factor 
(G-CSF) and chemotherapy. 61 integrin VLA-4 was expressed at a 
significantly lower concentration on peripheral blood progenitor cells than 
on BM CD34 + cells, procured either during steady-state hematopoiesis 
or at the time of leukocytapheresis . No differences in the level of 
expression were found for the other adhesion molecules. To obtain insight 
in which adhesion molecules may participate in the homing of peripheral 
blood stem cells (PBSCs), the number of CD34+ cells expressing these 
adhesion molecules present in leukocytapheresis material was quantified and 
correlated with hematopoietic recovery after intensive chemotherapy in 27 
patients. The number of CD34 + cells in the subset defined by L- 
selectin expression correlated significantly better with time to 
platelet recovery after PBSC transplantation (r = - . 86) than did the total 
number of CD34 + cells (r = -.55) . Statistical analysis of the 
relationship between the number of CD34+ L-selectin+ 

cells and platelet recovery resulted in a threshold value for rapid 
platelet recovery of 2.1 times 10-8 CD34+ L-selectin+ 

cells/kg. A rapid platelet recovery ( ltoreq 14 days) was observed in 13 of 

15 patients who received gtoreq 2.1 times 10-6 CD34+ L- 

selectin+ cells/kg (median, 11 days; range, 7 to 16 days), whereas 10 

of 12 patients who received less double positive cells had a relative slow 

platelet recovery (median, 20 days; range, 13 to 37 days) . The L- 

selectin+ subpopulation of CD34+ cells also correlated better 

with time to neutrophil recovery (r = -.70) than did the total number of 

reinfused CD34 + cells (r = -.51). However, this latter difference 

failed to reach statistical significance. This study suggests that L- 

selectin is involved in the homing of CD34 + cells after PBSC 

transplantation . 
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L-selectin is a lectin-like receptor that mediates the 
attachment of lymphocytes to high endothelial venules (HEV) of lymph nodes 
during the process of lymphocyte recirculation. Two sulfated, mucin-like 
glycoproteins known as Sgp50/GlyCAM-l and Sgp90/CD34 have previously 
been identified as HEV-associated ligands for L-selectin. These 
proteins were originally detected with an L-selectin/Ig chimera 
called LEC-IgG. GlyCAM-1 and CD34 are also recognized by an 
antiperipheral node addressin (PNAd) mAb called MECA 79, which blocks 
L-selectin-dependent adhesion and selectively stains lymph node 
HEV. The present study compares the requirements for the binding of MECA 79 
and LEC-IgG to HEV-ligands. Whereas desialylation of GlyCAM-1 and 
CD34 drastically reduced binding to LEC-IgG, this treatment 
enhanced the binding of GlyCAM-1 to MECA 79. In contrast, the binding of 
both MECA 79 and LEC-IgG to GlyCAM-1 and CD34 was greatly decreased 



when the sulfation of these ligands was reduced with chlorate, a metabolic 
inhibitor of sulfation. Because MECA 79 stains HEV-like vessels at various 
sites of inflammation, recognition by L-selectin of ligands 
outside of secondary lymphoid organs may depend on sulfation. In addition 
to their reactivity with GlyCAM-1 and CD34, both MECA 79 and LEC-IgG 
recognize an independent molecule of apprx 200 kD in a sulf ate-dependent 
manner. Thus, this molecule, which we designate Sgp200, is an additional 
ligand for L-selectin. 
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L-selectin , the peripheral lymph node "homing receptor, " is 
an adhesion protein that mediates lymphocyte binding to lymph node high 
endothelial venules. Ligands for this protein have been identified only on 
endothelial cells, and recent murine studies indicate that CD34 on 
endothelial cells is an L-selectin ligand. To investigate 
whether CD34 expressed on hematopoietic cells functions as an L 
-selectin ligand, we used an in vitro binding assay to examine 
lymphocyte adherence to KGla, a CD34+ human hematopoietic progenitor 
cell line. We observed specific L-selectin-mediated adherence 
of lymphocytes to KGla: the binding was calcium-dependent, was strictly 
inhibited by anti-L-selectin antibodies and by carbohydrate 
ligands of L-selectin, and was abrogated by induction of 
L-selectin shedding from the lymphocyte membrane by 
treatment with phorbol esters. However, blocking studies using anti- 
CD34 antibodies, and experiments using KGla cells sorted for 
CD34 expression and COS-7 cells transfected with full-length 
CD34 cDNA indicate that the ligand on KGla is not CD34; 
moreover, RPMI 8402, a CD34+ cell line, does not support lymphocyte 
adherence in the binding assay. Treatment of KGla with the enzymes 
neuraminidase, chymotrypsin, and bromelain abrogated lymphocyte binding to 
the cells, indicating that the ligand is a glycoprotein. These experiments 
show that CD34 on hematopoietic cells is not an L- 
selectin ligand and provide the first evidence of a ligand for 
L-selectin present on a nonendothelial cell. 



3/7/16 (Item 16 from file: 55) 

DIALOG (R) File 55: BIOSIS PREVIEWS (R) 
(c) 1998 BIOSIS. All rts. reserv. 

11405818 BIOSIS Number: 98005818 

Global vascular expression of murine CD34, a sialomucin-like 
endothelial ligand for L-selectin 

Baumhuetr S; Dybdal N; Kyle C; Lasky L A 

Dep. Immunol., Genetech, Inc., 460 Pt . San Bruno Blvd., San Francisco, CA 
94080, USA 

Blood 84 (8). 1994. 2554-2565. 
Full Journal Title: Blood 
ISSN: 0006-4971 
Language: ENGLISH 



Print Number: Biological Abstracts Vol. 099 Iss. 001 Ref. 005818 
Extravasation of leukocytes into organized lymphoid tissues and into 
sites of inflammation is critical to immune surveillance. Leukocyte 
migration to peripheral lymph nodes (PLN), mesenteric lymph nodes (MLN) and 
Peyer f s patches (PP) depends on L-selectin, which recognizes 
carbohydrate-bearing, sialomucin-like endothelial cell surface 

glycoproteins. Two of these ligands have been identified at the molecular 
level. One is the potentially soluble mucin, GlyCAM 1, which is almost 
exclusively produced by high endothelial venules (HEV) of PLN and MLN. The 
second HEV ligand for L-selectin is the membrane-bound 
sialomucin CD34 . Historically, this molecule has been successfully 
used to purify human pluripotent bone marrow stem cells, and limited data 
suggest that human CD34 is present on the vascular endothelium of 
several organs. Here we describe a comprehensive analysis of the vascular 
expression of CD34 in murine tissues using a highly specific 
antimurine CD34 polyclonal antibody. CD34 was detected on 
vessels in all organs examined and was expressed during pancreatic and skin 
inflammatory episodes. A subset of HEV-like vessels in the inflamed 
pancreas of nonobese diabetic (NOD) mice are positive for both CD34 

and GlyCAM 1, and bind to an L-selectin/immunoglobulin G (IgG) 
chimeric probe. Finally, we found that CD34 is present on vessels of 
deaf f erentiated PLN, despite the fact that these vessels are no longer able 
to interact with L-selectin or support lymphocyte binding in 
vitro or trafficking in vivo. Our data suggest that the regulation of 
posttranslational carbohydrate modifications of CD34 is critical in 
determining its capability to act as an L-selectin ligand. 
Based on its ubiquitous expression, we propose that an appropriately 
glycosylated form of vascular CD34 may act as a ligand for L- 
selectin -mediated leukocyte trafficking to both lymphoid and 
nonlymphoid sites. 
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Over a period of 14 days a longitudinal analysis was performed on the 
effects of filgrastim (recombinant human granulocyte colony stimulating 
factor, rhG-CSF) administered to 20 postoperative/posttraumatic 
patients at risk of or with sepsis. The following parameters were 
determined: leukocyte counts, serum cytokine levels and the surface 
expression of functional antigens and adhesion molecules. Filgrastim (1 



microg/kg day) was infused continuously on the first 3 days and tapered to 
0.5 microg/kg day on the following 4 days or until discharge from the 
surgical intensive care unit. During infusion of filgrastim, G-CSF levels 
increased in 16 out of the 20 patients within 48 h. In these 16 patients, 
leukocyte counts increased in 15 out of 16 patients. Expression of CD64 was 
upregulated within 24 h. The expression of CD32 was upregulated in 8 out of 
9 patients with an initial expression < 55%. LAM-1 expression was 
downregulated in all patients revealing an initial expression of LAM-1 > 
40%. Soluble ICAM increased in 9 out of 11 patients. IL-8 decreased in all 
6 patients presenting initial values of IL-8 > 90 pg/ml. IL-1RA increased 
in 10 patients. Filgrastim had no effect on the expression of CD14, CD16 
and CD34 and on the levels of TNF-alpha and sTNF-R type I (p55) . In 
conclusion, infusion of filgrastim in postoperative/post traumatic patients 
at risk of and with sepsis resulted in improved generation and function of 
neutrophils and appeared to counterregulate hyperactivation of 
proinflammatory processes.' 
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Adhesion molecules play a role in the migration of hematopoietic 
progenitor cells and regulation of hematopoiesis . To study whether the 
mobilization process is associated with changes in expression of adhesion 
molecules, the expression of CD31, CD44, L-selectin, sialyl 
Lewis (x), betal integrins very late antigen 4 (VLA-4) and VLA-5, and beta2 
integrins lymphocyte function-associated 1 and Mac-1 was measured on either 
bone marrow (BM) CD34+ cells or on peripheral blood CD34+ cells 
mobilized with e combination of granulocyte colony-stimulating factor 
(G-CSF) and chemotherapy. betal integrin VLA-4 was expressed at a 
significantly lower concentration on peripheral blood progenitor cells than 
on BM CD34+ cells, procured either during steady-state hematopoiesis 
or at the time of leukocytapheresis . No differences in the level of 
expression were found for the other adhesion molecules. To obtain insight 
in which adhesion molecules may participate in the homing of peripheral 
blood stem cells (PBSCs), the number of CD34+ cells expressing these 
adhesion molecules present in leukocytapheresis material was quantified and 
correlated with hematopoietic recovery after intensive chemotherapy in 27 
patients. The number of CD34+ cells in the subset defined by L- 
selectin expression correlated significantly better with time to 
platelet recovery after PBSC transplantation (r = -.86) than did the total 
number of CD34 + cells (r = -.55) . Statistical analysis of the 
relationship between the number of CD34+ L-selectin+ 

cells and platelet recovery resulted in a threshold value for rapid 
platelet recovery of 2.1 x 106 CD34+ L-selectin + 

cells/kg. A rapid platelet recovery (less than or equal tol4 days) was 
observed in 13 of 15 patients who received greater than or equal to 2.1 x 
106 CD34+ L-selectin+ cells/kg (median, 11 days; range, 7 

to 16 days), whereas 10 of 12 patients who received less double positive 
cells had a relative slow platelet recovery (median, 20 days; range, 13 to 
37 days). The L-selectin+ subpopulation of CD34+ cells 

also correlated better with time to neutrophil recovery (r = - .70) than 



did the total number of reinfused CD34+ cells (r = -.51). However, 
this latter difference failed to reach statistical significance. This study 
suggests that L-selectin is involved in the homing of 
CD34+ cells after PBSC transplantation. 
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L-selectin is a lectin-like receptor that mediates the 
attachment of lymphocytes to high endothelial venules (HEV) of lymph nodes 
during the process of lymphocyte recirculation. Two sulfated, mucin-like 
glycoproteins known as Sgp50/GlyCAM-l and Sgp90/CD34 have previously 
been identified as HEV-associated ligands for L-selectin. These 
proteins were originally detected with an L-selectin/Ig chimera 
called LEC-IgG. GlyCAM-1 and CD34 are also recognized by an 
anti-peripheral node addressin (PNAd) mAb called MECA 79, which blocks 
L-selectin-dependent adhesion and selectively stains lymph node 
HEV. The present study compares the requirements for the binding of MECA 7 9 
and LEC-IgG to HEV-ligands. Whereas desialylation of GlyCAM-1 and 
CD34 drastically reduced binding to LEC-IgG, this treatment 
enhanced the binding of GlyCAM-1 to MECA 79. In contrast, the binding of 
both MECA 79 and LEC-IgG to GlyCAM-1 and CD34 was greatly decreased 
when the sulfation of these ligands was reduced with chlorate, a metabolic 
inhibitor of sulfation. Because MECA 79 stains HEV-like vessels at various 
sites of inflammation, recognition by L-selectin of ligands 
outside of secondary lymphoid organs may depend on sulfation. In addition 
to their reactivity with GlyCAM-1 and CD34, both MECA 79 and LEC-IgG 
recognize an independent molecule of similar200 kD in a sulf ate-dependent 
manner. Thus, this molecule, which we designate Sgp200, is an additional 
ligand for L-selectin. 
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The article provides a review of the role of granulocyte 
colony-stimulating factor (G-CSF) for mobilization and transplantation of 
peripheral blood progenitor and stem cells. Recombinant gene technology has 
permitted the production of highly purified material for therapeutic 
use in humans. Progenitor cells can be assessed using semisolid and liquid 
culture assays or direct immunofluorescence analysis of cells expressing 
CD34 . This antigen is found on lineage-determined hematopoietic 
progenitor cells as well as on more primitive stem cells with extensive 



self-renewal capacity. Administration of G-CSF during steady-state 
hematopoiesis or following cytotoxic chemotherapy leads to an increase of 
hematopoietic progenitor cells in the peripheral blood. The level of 
circulating CD34 + cells post-chemotherapy is greater compared with 
G-CSF administration during steady state. On the other hand, 
CD34 + cells harvested post-chemotherapy contain a smaller proportion 
of more primitive progenitor cells (CD34+/HLA-DR- or CD34 
+/CD38-) compared with G-CSF treatment alone. Independent of the 
mobilization modality, the amount of previous cytotoxic chemo- and 
radiotherapy adversely affects the yield of hematopoietic progenitor cells. 
While continuous subcutaneous administration of G-CSF between 5 and 
16 micrograms/kg bodyweight is preferred, additional dose-finding studies 
may be helpful to optimize current dose schedules. Adhesion molecules like 
L-selectin , VLA (very late antigen) -4 and LFA (leukocyte 
function antigen) -1 are likely to play a role in mobilization, since these 
antigens are expressed on CD34+ cells from bone marrow in different 
densities compared with blood-derived CD34+ cells collected following 
G-CSF-supported cytotoxic chemotherapy. It is also relevant for 
transplantation that during G-CSF-enhanced recovery post-chemotherapy, 
peripheral blood is enriched with a greater proportion of CD34+ cells 
expressing Thy-1 in comparison with CD34+ cells from bone marrow 
samples obtained on the same day or before the mobilization therapy 
was started. The early nature of the CD34+/Thy-1+ cells is very 
likely since this phenotype has been found on stem cells from human fetal 
liver and bone marrow and on cord blood cells. As a result, G-CSF-mobilized 
blood stem cells provide rapid and sustained engraftment following 
high-dose therapy , including myeloablative regimens. Positive 
selection of CD34+ cells as well as ex vivo expansion using 
different cytokines are currently being investigated for purging and 
improvement of short-term recovery post-transplantation. Future 
developments include the use of blood-derived hematopoietic stem cells for 
somatic gene therapy. The availability of growth factors has been an 
important prerequisite for the development of these new avenues for cell 
therapy. (169 Refs.) 
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To characterize L-selectin-dependent cell adhesion to human 
vascular endothelium, human cardiac microvascular endothelial cells (HCMEC) 
and human coronary endothelial cells (HCEC) were isolated from explanted 
human hearts. The adhesion behavior of human (NALM-6) and mouse (300.19) 
pre-B cells transfected with cDNA encoding for human L-selectin 
was compared with that of the respective nontransf ected cells in a flow 
chamber in vitro. More than 80% of the adhesion to tumor necrosis 
factor-alpha (TNF-alpha ) -stimulated HCMEC at shear stresses >2 dyne/cm2 was 
L-selectin dependent and could be equally well blocked by an 
anti-L-selectin antibody or a L-selectin 
-IgG-chimera . No L-selectin dependent adhesion to HCEC could be 
shown. The L-selectin dependent adhesion to HCMEC was 
insensitive to neuraminidase, but greatly inhibited by addition of NaC103, 
which inhibits posttranslational sulfation and remained elevated for at 
least 24 hours of stimulation. E-selectin dependent adhesion of HL60 cells 



to HCMEC was blocked by neuraminidase, but not by NaC103 and returned to 
control levels within 18 hours of HCMEC stimulation. It is concluded that 
microvascular, but not macrovascular endothelial cells express 
TNF-alpha-inducible sulfated ligand(s) for L-selectin, which 
differ from known L-selectin ligands, because sialylation is 
not required. The prolonged time course of L-selectin dependent 
adhesion suggests a role in sustained leukocyte recruitment into 
inflammatory sites in vivo. 
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BACKGROUND: The adhesion molecule L-selectin is expressed on 
the cell surface of lymphocytes and mediates their migration from the 
bloodstream into lymph nodes. L-selectin is able to recognize 
four glycoprotein ligands, three of which — Sgp50, Sgp90, and Sgp200 — are 
sulphated, bind specifically to L-selectin and are synthesized 
by the high endothelial venules of the peripheral and mesenteric lymph 
nodes. One of these three sulphated L-selectin ligands, Sgp90, 
has been shown to be identical to the known surface marker CD34 and 
is expressed on the cell surface of endothelial cells. The cDNA encoding 
SgpSO has been cloned, and its product, which has been designated GlyCAM-1, 
is secreted. The third ligand, Sgp200, is both secreted and 
cell-associated. We have investigated how the expression of these sulphated 
glycoproteins is regulated during an immune response. RESULTS: Here we 
demonstrated that, during a primary immune response, the expression and 
secretion of both GlyCAM-1 and Sgp200 are reduced, recovering to normal 
levels 7-10 days after antigen stimulation. In contrast, the expression of 
cell-associated CD34 and Sgp200 is relatively unaffected. These 
results may account for the modest decreases in the binding of an L- 
selectin -IgG fusion protein to high endothelial venules of inflamed 
peripheral lymph nodes that have been observed after antigen exposure. In 
vivo experiments show that, following the decrease in the levels of 
secreted GlyCAM-1 and Sgp200, migration of lymphocytes from the blood 
stream into lymph nodes remains L-selectin-dependent, but more 
lymphocytes home to antigen-primed than unprimed peripheral lymph nodes. 
CONCLUSIONS: We suggest that the secreted forms of the L- 
selectin ligands GlyCAM-1 and Sgp200 act as modulators of cell 
adhesion, and that cell-associated CD34 and Sgp200 are the ligands 
that mediate the initial loose binding of lymphocytes to high endothelial 
venules . 
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Abstract (Basic) : US 5693533 A 

Human aneuploid breast carcinoma in-vitro cell line (GI-101A) 
produces a solid carcinoma upon subcutaneous implantation or injection 
into an immunodef icient animal, the cell line further having the 
following marker profile: (a) positive for breast tumour antigen 



(MC-5), carcinoembryonic antigen (CEA) , proliferating cell nuclear 
antigen (pCNA) , proliferation antigens (pl20 and pl05) , epidermal 
growth factor receptors (425 and 528), and human cytokeratin (KC4), 
epithelial membrane antigen (EMA) , neutrophil marker (CD 15), p53 
oncogene suppressor protein (MDM2 ) , transforming growth factor alpha 
(TGF- alpha ) , L-selectin adhesion molecule (LAM) , 
intercellular adhesion molecule (ICAM) and leukaemia associated 
oncogene (FEL), and (b) negative for vascular cell adhesion molecule 
(VCAM) , endothelial leukocyte adhesion molecule (ELAM) , interleukin-2 
receptors (IL-2p75 and IL-2p55) , monocyte marker (CD45), activated 
lymphocyte/basophil/monocyte marker (CD38), immature granulocyte marker 
(CD34), apoptosis 1 marker (APO-1) , and non-metastasis associated 
gene (NM23) . 

USE - The cell line is for in-vitro or in-vivo anticancer 
drug development and screening, e.g. for creating animal models by 
injection into athymic nude mice. 
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Abstract (Basic) : WO 9425047 A 

A method for inhibiting a pathological condition associated with 
intercellular adhesion, mediated by L-selectin, comprises 
administering (a) an isolated, purified CD34 polypeptide; 



or (b) an antibody (Ab) capable of binding to native CD34 . Also 
claimed are (1) a method for targeting a pharmaceutically active cpd. 
to endothelial cells, comprising chemically or physically associating 
the cpd. with an Ab capable of binding to native CD34; (2) a 
method for presenting a carbohydrate antagonist of L- 
selectin-CD34 interaction to endothelial cells expressing 
CD34, comprising attaching the antagonist to the polypeptide 
backbone of a CD34 polypeptide; (3) a bispecific molecule, 
comprising a CD34 sequence, or Ab sequence capable of binding a 
native CD34, and a pharmaceutically active moiety; and (4) a 
pharmaceutical compsn. comprising an isolated, purified CD34 
polypeptide or anti-CD34 Ab. 

USE - The compsn. of (4) is useful for the inhibition of 
intercellular adhesion mediated by L-selectin. Specifically 
the CD34 ligand or anti-CD34 Ab is useful for inhibiting 
leucocyte adhesion to endothelial cells. The administration of 
CD34 may be combined with the administration of an 
effective amt . of a further therapeutic agent e.g. selectins, 
other selectin ligands, Abs to non-CD34 ligands, integrins, 
integrin ligands, Abs to integrins or ligands, anti-inflammatory agent 
or antioxidants (pref. P. selectin). A pharmaceutically active agent ma 
be targetted to endothelial cells, utilising the CD34 or anti- 
CD34 Ab. The CD34 or Ab may also be used to present 
carbohydrate antagonists to endothelial cells. Specifically, 
pathological conditions can be treated, e.g. acute or chronic 
inflammation, rheumatoid arthritis, multiple sclerosis, psoriasis, 
chronic dermatitis, ARDs, ulcerative colitis, haemodialysis or 
cytokine-induced toxicity. 
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